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RESPONSE TO AMENDMENT 

L Applicant's arguments, filed, 6/6/2007, see page 2 through 5, of remarks with respect to 
the rejection of claims 1-20 have been Fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of rejection 
is made. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-20, are rejected under 35 U.S.C. 103(a) as being unpatentable over Sheehan et 
al (U.S. patent 6,106,466) in view of Yamauchi (U.S. patent 7,110,583). 

Regarding claim 1, Sheehan discloses an apparatus for detecting a contour of an object 
within an image, comprising (see abstract, delineation of heart contours fi-om image using 
reconstruction-based modeling); 

a user interface for selecting first and second points within an object, said object being 
within an image (column 13, lines 25-48, tracing of heart borders from images in the set of 
training data can be assisted by utihzing a surface reconstruction "algorithni" in accord with 
block 194 in FIG. 10. In this algorithm, the "user selects" a representative subset of the imaging 
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planes for tracing. The resulting borders are input into the reconstruction algorithm to produce a 
three-dimensional surface, which estimates the surface that would be obtained using borders 
traced from all imaging planes in the data set); 

and a processor for detecting first and second sub contours based on said first and second 
points, respectively, said first and second sub contours being based on detected edges (column 8, 
lines 3-13, producing three-dimensional using processing unit, further lines 22-32, ultrasound 
imaging using processor, also column 10, lines 16-56, refer to the different points and interface). 

However regarding claim 1, Sheehan discloses (column 13, lines 25-48, tracing of heart 
borders from images in the set of training data can be assisted by utilizing a surface 
reconstruction "algorithm" in accord with block 194 in FIG. 10. In this algorithm, the "user 
selects" a representative subset of the imaging planes for tracing. The resulting borders are input 
into the reconstruction algorithm to produce a three-dimensional surface, which estimates the 
surface that would be obtained using borders traced from all imaging planes in the data set); 
, but does not explicitly state its corresponding "processor combining said first and second sub 
contours into a contour. On the other hand Yamauchi in the same field of examination of object 
with ultrasound teaches (Fig. 24A-24C, column 14, lines 7-13 In the above expression, "Eint" 
represents a function defining internal energy produced by a bend in the curve, "Eimage" 
represents a function defining energy that pulls the curve toward edges or the like of an image, 
and "Econ" represents a function defining energy of an external constraining force (edge 
detection). Further lines 39-67, the initial contour extracting unit 121 then sends the estimated 
initial contour to the dynamic contour extracting unit 122. The above estimation is performed, 
for instance, by (1) specifying the same characteristic points (pixels) for the two sets of contour 
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data, (2) calculating a motion vector based on differentials of coordinates of the specified 
characteristic points, and (3) calculating coordinates of the characteristic points when they are 
assumed to move at a fixed speed for a fixed period to estimate the initial contour (refer to 
points)). Also, Yamauchi states, (Column 16, lines 24-28, image display unit presents images 
such as the ultrasound image generated by the image processing unit 1 10 and the object's 
contour extracted by the automatic contour extracting (sub contours) unit). 

Therefore it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Sheehan invention according to the teaching Yamauchi because it 
would provide a system for detecting the contour of an object within an image using points to 
detect edges and a processor to combine the sub contours into a final contour image to be 
displayed. 

Regarding claim 2, Sheehan discloses the method of claim 1, said user interface further 
comprising at least one of a mouse having at least one selectable button, a keyboard, a track ball, 
a touch screen, and a touch pad (Fig. 2, column 8, lines 7-12, keyboard 58). 

Regarding claim 3, Sheehan discloses the method of claim 1, said processor fiirther 
comprising a preset limit, said pre-set limit defining image subsets with respect to said first and 
second points, said processor searching said image subsets for said detected edges (column 9, 
lines 1 135, the images are recorded at a plurality of time points in a cardiac cycle, also column 
13, line 66 through column 14, line 15). 

Regarding claim 5, Sheehan discloses the method of claim 1, said image being based on 
one of diagnostic ultrasonic, X-ray, CT, and MR data (column 1 1, lines 4-7, ultrasonic imaging 
system). 
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Regarding claim 6, Sheehan discloses the method of claim 1, further comprising a display 
for displaying at least one of said first sub contour, said second sub contour, and said contour 
(column 8, lines 3-9, graphics display). 

Regarding claim 7, Sheehan discloses the method of claim 1, said user interface further 
comprising an input for deselecting a point within said contour, said processor defining an 
updated contour excluding said point (column 16, line 65 through column 17, line 12, the feature 
comparison of features between predicted and observed images, and area assessgient are 
repeated). 

Regarding claim 8, Sheehan discloses the method of claim 1, further comprising a display 
for displaying said first sub contour after said processor detects said first sub contour, said 
display erasing said first sub contour and displaying said contour after said processor combines 
said first and second sub contours (Fig. 7, column 11, lines 45-63, images are rearview on 
graphic display and frames are selected for specific anatomic at certain time. To determine which 
images were scanned at particular time during the cardiac cycle, and ECG can be recorded for 
identification of the time points (past) is assisted also by review of the images). 

Regarding claim 9, Sheehan discloses a user interactive method for detecting the contour 
of an object within an image, comprising: selecting a first point within an object using a user 
interface, said object being displayed within an image; identifying a first sub contour based on 
said first point; selecting a second point within said object using said user interface; identifying a 
second sub contour based on said second point; and defining a contour based on said first and 
second sub contours (see claim 1, also column 13, lines 25-48, user manually selects a 
representative subset of the image planes for tracing). 
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Regarding claim 14, Sheehan discloses the method of claim 9, further comprising: 
selecting a third point using said user interface; defining a third sub contour based on said third 
point; and calculating an updated contour based on said contour and said third sub contour 
(column 13, lines 25-47, refer to calculating a candidate border in each plane). 

Regarding claim 16, Sheehan discloses the method of claim 9, further comprising: 
selecting N points within said object using said user interface; identifying N sub contours based 
on said N points, said contour further comprising being defined based on N sub contours, said 
contour comprising a closed loop or circle around an interior portion; and updating said contour 
to include said interior portion (column 13, line 66 through column 26). 

Regarding claim 17, Sheehan discloses a method for calculating and/or measuring 
parameters of an object within an image, comprising: acquiring an image comprising an object, 
said image further comprising pixel or Voxel data; selecting points within said object using a 
user interface; searching for edges within said image around said points as said points are 
selected, said edges being representative of non-uniformities in said pixel or Voxel data, said 
edges defining sub contours around each of said points; combining said sub contours into a 
contour as each of said sub contours is defined; and calculating a parameter (see claim 1, also 
column 7, lines 12-27, determining cardiac parameter, further refer to axis and lines 57-62). 

Regarding claim 19, Sheehan discloses the method of claim 17, said image further 
comprising one of 2D and 3D tissue data. (Fig. 13, column 7, lines 52-55, generate a three- 
dimensional image). 

Regarding claim 20, Sheehan discloses the method of claim 17, further comprising: said 
acquiring step further comprising acquiring a 3D volume of data; said searching step further 
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comprising searching for said edges around said points within said 3D volume, said sub contours 
forming irregularly shaped volumes based on said points; and said combining step further 
comprising combining said irregularly shaped volumes into said contour, said contour 
comprising a single irregularly shaped volume (see claim 1, also columnl4, line53 through 
column 15, linelO, three-dimensional shape). 

With regard to claim 4, 10, 11 and 12, the arguments analogous to those presented above 
for claims 1, 3 and 5 are respectively applicable to claims 10, 1 1 and 12. 

With regard to claim 15, 13 and 18, the arguments analogous to those presented above 
for claims 1, 8 and 19 are respectively applicable to claims 15, 13 and 18. 

Other prior art cited 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

(U.S. patent 5,148,494) to Keskes is cited for process for automatic plotting and assistance 
interpretation of seismic cross-section in particular using image analysis techniques. 

(U.S. patent 5,170,440 to Cox is cited for perceptual grouping multiple hypothesis 
probabilistic data association. 

(U.S. patent 5,566,246) to Rao is cited for system and method for ranking and extracting 
salient contours for target recognition. 

(U.S. patent 6,346,124) to Geiser et al is cited for autonomous boundary detection system 
for echo cardio graphic images. 
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